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(54) Weighing apparatus 

(57) The invention relates to a weighing device for 
weighing loads. The weighing device comprises at least 
one pressure force indicator, which is connected to a 
frame, and an auxiliary frame, on which the load to be 
weighed is placed. A pressure force-transmitting means 
is provided between the pressure force indicator and the 
auxiliary frame, which pressure force-transmitting 


means is confined between two supporting surfaces. 
One supporting surface is connected to the pressure 
force indicator and the other is connected to the auxil- 
iary frame. The parts of the weighing device supporting 
the supporting surfaces are interconnected by a con- 
necting piece consisting of a resilient material. 
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Description 

The invention relates to a weighing device for 
weighing loads, whereby the weighing device com- 
prises at least one pressure force indicator, which is s 
connected to a frame, and an auxiliary frame, on which 
the load to be weighed is placed, whereby a pressure 
force-transmitting means is provided between said 
pressure force indicator and said auxiliary frame, which 
pressure force-transmitting means is confined between 10 
two supporting surfaces, one being connected to said 
pressure force indicator and the other being connected 
to said auxiliary frame. 

Weighing devices of this type have been used for 
many years already and generally function satisfactorily is 
when the load to be weighed is applied exactly vertically 
through the centre of the pressure force-transmitting 
means. 

In case of deviations from this position, which fre- 
quently occur, in particular with mobile installations, for 20 
example weighing devices coupled to vehicles, undesir- 
able movements appear to occur between the frame 
supporting the pressure force indicator and the auxiliary 
frame supporting the load, which adversely affects the 
measuring result, so that it cannot be ensured that the 25 
weight is determined correctly. 

According to the invention the parts of the weighing 
device supporting the supporting surfaces are intercon- 
nected by a connecting piece consisting of a resilient 
material, whereby at least one vertically extending part so 
of said connecting piece is confined between rigid mem- 
bers, which are fixedly connected to said parts support- 
ing said supporting surfaces. 

In practice it has become apparent that undesirable 
movements between the frame supporting the pressure 35 
force indicator and the auxiliary frame supporting the 
load can be prevented by using the construction accord- 
ing to the invention, whereby forces exerted in a direc- 
tion deviating from the vertical can be transmitted via 
the resilient material. All this is conducive to a greater 40 
weighing accuracy. 

Another advantage of using the resilient material 
with mobile installations is the fact that a resilient sup- 
port of the auxiliary frame with respect to the frame sup- 
porting the pressure force indicator is obtained during 45 
transport of the weighing device. 

It is noted that from EP-A-0065176 a weighing 
device is known, wherein balls transmitting the weighing 
forces are disposed between two frame parts. In order 
to prevent said balls from falling out rubber sleeves sur- so 
rounding the balls are provided, which are fixed to the 
one frame part with one end and to the other frame part 
with the other end. In contrast to the construction 
according to the invention this known construction aims 
at a certain freedom of movement in horizontal direction ss 
of the two frame parts, whilst bolts are secured to the 
one frame part in order to limit said movement, said 
bolts being guided with some play in holes formed in the 
other frame part. This device will only be suitable for sta- 
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tionary weighing devices, which are loaded in purely 
vertical direction by the load to be weighed. 

The invention will be explained in more detail here- 
after with reference to a few possible embodiments of 
the construction according to the invention diagrammat- 
ically illustrated in the accompanying Figures. 

Figure 1 diagrammatically shows a first embodi- 
ment of the construction according to the invention, 
partly in side view and partly in sectional view. 

Figure 2 diagrammatically shows a second embod- 
iment of the construction according to the invention, 
partly in sectional view and partly in side view. 

Figure 3 diagrammatically shows a third embodi- 
ment of the construction according to the invention, 
partly in sectional view and partly in side view. 

Figure 4 is a plan view of Figure 3. 

Figure 1 diagrammatically shows a frame 1 , which 
may for example form part of a stationary weighing 
device or of a vehicle. 

A pressure force indicator 2, also called load cell, 
which is known per se, is mounted on said frame 1 by 
means of bolts 3. Such a pressure force indicator or 
load cell is usually provided with strain gauges, which 
are deformed when the pressure force indicator is 
loaded and which thereby provide an indication as to 
the load applied to the pressure force indicator. 

A stepped bore 4 is formed in a free end of the pres- 
sure force indicator, in which bore a dish-shaped means 
5 is disposed. A ball 6 is supported on said dish-shaped 
means 5. Said ball 6 is confined between a supporting 
surface of dish -shaped means 5 and a supporting sur- 
face of another dish-shaped means 7 being supported 
on said ball. Said dish-shaped means 7 is screwed into 
a threaded bore which is formed in a sleeve-shaped 
means 8 surrounding the end of the pressure force indi- 
cator, said sleeve-shaped means at one end being 
closed by a vertical wall 9. The inner circumference of 
sleeve-shaped means 8 and the side of wall 9 facing the 
inside of sleeve-shaped means 8 are spaced from the 
outer circumference of the end of pressure force indica- 
tor 2, and the space thus formed is filled by a connecting 
piece 10 consisting of a resilient material, for example 
rubber or plastic material, which is confined between 
the horizontal and vertical boundary surfaces of sleeve- 
shaped means 8 and pressure force indicator 2. 

Sleeve-shaped means 8 and wall 9 form part of an 
auxiliary frame, on which a load to be weighed may be 
placed. The construction may thereby be such, that the 
load to be weighed is weighed by the single pressure 
force indicator shown in Figure 1 , or that more than one 
pressure force indicator 2 is connected in the manner 
described above to the auxiliary frame supporting the 
load. 

It will be apparent that when the construction 
according to the invention is used, at least the larger 
part of the load to be weighed, which is applied in verti- 
cal direction, will be transmitted to pressure force indi- 
cator 2 via dish 7. ball 6 forming the pressure-force 
transmitting means, and dish 5. Any forces applied in a 
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direction deviating from the vertically downward direc- 
tion will be transmitted to the pressure force indicator 
via the confined resilient connecting piece 10. whereby 
said connecting piece will also prevent undesirably 
large movements of "auxiliary frame" 8. 9 with respect 5 
to pressure force indicator 2 and/or to frame 1. with 
which pressure force indicator 2 is connected. 

Figure 2 shows another embodiment of the con- 
struction according to the invention, wherein those parts 
that correspond with the parts discussed above with ref- 10 
erence to Figure 1 are indicated by the same numerals 
as used in Figure 1. 

With the construction shown in Figure 2 a bush 12 
is mounted on top of pressure force indicator by means 
of a bort 1 1 . A dish 5 is housed within a stepped bore 15 
formed in bush 12. Said dish 5 in turn supports a pres- 
sure force-transmitting ball 6, which is confined between 
dish 5 and a dish 7 positioned above ball 6. Dish 7 is 
provided in a wall 9, which closes sleeve-shaped means 
8 at one end. Again the space between the outer cir- 20 
cumference of vertical bush 1 2 and the vertical wall of 
sleeve 8 extending concentrically about bush 12 as well 
as the space between the upper end of the bush 12 and 
the wall 9 are filled with the connecting piece 10, which 
consists of a resilient material such as rubber or the like. 25 

It will be apparent that also with this construction 
sleeve 8 and the wall 9 closing sleeve 8 at one end will 
form part of an auxiliary frame, on which the load to be 
weighed may be placed. Otherwise the operation of this 
construction corresponds in principle with that of the 30 
construction descrtoed above with reference to Figure 
1. 

Also in the embodiment according to Figures 3 and 
4 those parts that correspond with the parts discussed 
above with reference to the preceding embodiments are 35 
indicated by the same numerals as in the preceding Fig- 
ures. 

With the construction shown in Figures 3 and 4 an 
attachment of a hard material, such as metal, is slid 
over the end of pressure force indicator 2, which attach- 40 
ment has a horizontally extending surface at its upper 
side, but which otherwise tapers off slightly in the direc- 
tion of a rounded end, which is located more or less in 
line with the pressure force indicator. 

The attachment is surrounded by a connecting 45 
piece 14 consisting of a resilient material, tor example 
rubber or plastic material, which is confined between 
the outer circumference of attachment 13 and the inner 
circumference of a sleeve-shaped means 15, which is 
closed at one end by a vertical wall 16. A dish 17 is so 
secured to a part of sleeve-shaped means 1 5 extending 
above pressure force indicator 2, with the upper end of 
a pressure force-transmitting bar 18 being positioned 
against a supporting surfac of said dish. Bar 18 
extends through a hole 19 formed in attachment 13 into 55 
a hole 20 formed in the end of pressure force indicator 
20. Said bar 18 is thereby with its bottom end supported 
on the bottom of blind hole 20. which forms a supporting 
surface. 


Also with this construction the vertical forces will be 
transmitted via bar 18 and forces possibly deviating 
from the vertical can be transmitted via connecting 
piece 14 consisting of a resilient material, which is con- 
fined between rigid members. 

Claims 

1. A weighing device for weighing loads, whereby the 
weighing device comprises at least one pressure 
force indicator (2). which is connected to a frame 
(1), and an auxiliary frame (8, 15), on which the 
load to be weighed is placed, whereby a pressure 
force-transmitting means (6. 18) is provided 
between said pressure force indicator (2) and said 
auxiliary frame (8, 15), which pressure force-trans- 
mitting means is confined between two supporting 
surfaces (5, 7). one being connected to said pres- 
sure force indicator (2) and the other being con- 
nected to said auxiliary frame (8. 15), characterized 
in that the parts (8, 2) of the weighing device sup- 
porting said supporting surfaces are interconnected 
by a connecting piece (10, 14) consisting of a resil- 
ient material. 

2. A weighing device according to claim 1. character- 
ized in that one end of a pressure force indicator (2) 
is surrounded by a sleeve-shaped means (8, 15) 
surrounding said end in spaced-apart relationship, 
which sleeve-shaped means is at one end closed 
by a wall (9. 16), said wall being spaced from the 
end of the pressure force indicator (2) by some dis- 
tance, whereby the space between the end of said 
pressure force indicator (2) and said sleeve-shaped 
means (8. 15) and the wall connected thereto 
houses said connecting piece (10, 14) consisting of 
a resilient material. 

3. A weighing device according to claim 2, character- 
ized in that an attachment is mounted on the end of 
said pressure force indicator (2), said attachment 
extending into said connecting piece (14) and 
tapering off in the direction of the wall closing said 
sleeve-shaped means (15). 

4. A weighing device according to claim 1, character- 
ized in that a bush (12) forming a part supporting a 
supporting surface (5) is mounted on top of one end 
of a pressure force indicator (2), said bush being 
surrounded in spaced-apart relationship by a 
sleeve-shaped means, said sleeve-shaped means 
at its upper end being closed by a wall (9) support- 
ing a supporting surface (7), said wall being spaced 
from the upper end of said bush (12) by some dis- 
tance, whereby the space between said bush (12), 
said sleeve-shaped means (8) and the wall (9) clos- 
ing said sleeve-shaped means at one end is filled 
by said connecting piece (10) consisting of a resil- 
ient material, whereby at least one vertically 
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extending part of said connecting piece (10) is con- 
fined between rigid members (9, 2\ 8, 12; 13, 16). 
which are fixedly connected to said parts support- 
ing said supporting surfaces. 
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